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© A method is described for making a multilayer 
lead frame assembly for an integrated circuit die 
package comprising a planar metal lead frame (50); 
at least one layer of insulating tape (30), provided 
with a b-stage adhesive (20.40) on each surface 
thereof; and a planar metal member (60) capable of 
functioning as a ground plane layer and as a heat 
sink (60). The method comprises: bonding the planar 
metal lead frame (50), one or more insulating tapes 
(30), and planar metal member (60) together as a 
multilayer lead frame assembly prior to mounting the 
integrated circuit die to the resulting multilayer lead 
frame assembly. The planar metal member (60) and 
planar lead frame (50) are respectively bonded to a 
surface of the insulating tape (30) by bringing the 
metal member (or lead frame) into contact with the 
b-stage adhesive (20,40) on the surface of the in- 
sulating tape (30) and then heating the metal mem- 
ber (or lead frame) (50.60) and the insulating tape 
(30) to the curing temperature of the b-stage adhe- 
sive to bond the metal member (or lead frame) to 
the insulating tape. After assembly of the multilayer 
lead frame assembly, the integrated circuit die may 
be subsequently bonded to a surface of an insulating 
layer in the same manner or the die may be bonded 
directly to a surface of either the lead frame or the 


metal member using a conductive adhesive. 
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Background of the Invention 

This invention relates to a process for making a 
nnultilayer lead frame assembly for an integrated 
circuit structure and a multilayer plastic encap- 
sulated integrated circuit die package made by 
such a process. More particularly, this invention 
relates to formation of a multilayer lead frame as- 
sembly for an integrated circuit structure including 
a metal ground plane which is capable of also 
providing heat dissipation and mechanical support 
for the package as it Is being formed. 

In the packaging of integrated circuit struc- 
tures, It is known to provide metal portions adjacent 
the Integrated circuit die which electrically function 
as ground planes to reduce inductance, and there- 
by speed the performance of the device, as well as 
to provide a heat sink or dissipation means. 

For example, Andrews U.S. Patent 4,147,889 
discloses a chip carrier comprising a printed circuit 
board having a metal layer formed on each sur- 
face. The metal layer on one surface comprises an 
external heat sink of substantial surface area while 
the metal layer on the side to which the chip is 
bonded Is patterned to form lead fingers and a 
central metal heat sink to which the chip is bonded. 
According to the patentees, holes may be provided 
through the printed circuit board which are subse- 
quently filled with metal to provide a direct metal 
contact between the heat sink to which the chip is 
bonded and the external heat sink. 

Butt U.S. Patent 4,410,927 teaches a casing for 
an electrical component such as an Integrated cir- 
cuit die with a metal base member onto which the 
die is bonded using an epoxy adhesive. A lead 
frame is also sealed and bonded to the metal base 
member. A housing member is peripherally moun- 
ted on the base member to form an enclosed 
casing over the die. 

Daniels et al U.S. Patent 4,680,613 discloses a 
low Impedance package for an Integrated circuit 
die comprising a lead frame without a central pad- 
dle and a ground plate which forms the die attach 
plane and which is spaced from and parallel to the 
lead frame. A dielectric layer is formed between 
the lead frame and the ground piate. 

Katagiri Japanese Patent document 59-207645 
discloses a semiconductor device and lead frame 
wherein a heat dissipating plate is connected to a 
semiconductor chip through a mounting agent 
which is a good heat conductor. After connecting 
the chip to leads via wires, the chip and leads are 
sealed by a resin mold layer so that the surface of 
the heat dissipating plate is exposed. 

Currie et al. U.S. Patent 4,446,477 discloses a 
multilayer assembly containing a ground plane and 
several layers of signal direction lines separated 
from one another by polyimide insulating layers 


and electrically connected by lead out pin vias to 
an array of lead out pins positioned perpendicular 
to the multilayer assembly. 

Usually, however, It is more difficult to incor- 

5 porate a metal ground plane/heat sink into a 
plastic-encapsulated Integrated circuit package be- 
cause of the difficulty of orienting and mechanically 
assembling together the integrated circuit die, lead 
frame, and ground plane/heat sink prior to the 

70 encapsulation step which will then serve to provide 
the mechanical bonding together of the compo- 
nents comprising the package. 

It would, therefore be desirable to provide a 
plastic-encapsulated integrated circuit package 

75 comprising a multilayer lead frame assembly which 
Incorporates therein a metal member capable of 
functioning as an electrical ground plane and ther- 
mal heat sink and a method of assembling such a 
structure which will provide a mechanically stable 

20 and strong structure prior to encapsulation. 

The present invention provides, according to 
one aspect a process of making a multilayer lead 
frame assembly for an integrated circuit structure 
which comprises: 

25 a) bonding a first surface of an insulating tape to 
a planar metal lead frame using a first adhesive; 
and 

b) bonding a second surface of said insulating . 
tape to a planar metal member capable of serv- 
30 ing as a ground plane using a second adhesive. 

The invention will be more fully understood by 
the following description and accompanying draw- 
ings. 

35 Brief Description of the Drawings 

Figure 1 is a vertical cross-sectional view 
showing an Insulating tape using in the process of 
the invention for making the multilayer lead frame 

40 assembly, with a b-stage adhesive shown formed 
on both surfaces of the Insulating tape. 

Figure 2 is a fragmentary vertical cross-sec- 
tional view showing the multilayer lead frame as- 
sembly of Figure 1 after the first step of bonding a 

45 lead frame to one of the surfaces of the insulating 
tape. 

Figure 3 Is a fragmentary vertical cross-sec- 
tional view showing the multilayer lead frame as- 
sembly of Figure 1 after alternatively first bonding 

50 a metal member to one of the surfaces of the 
insulating tape. 

Figure 4 Is a fragmentary top view of the 
structure of Figure 2 showing the planar metal lead 
frame with the insulating tape assembly shown in 

55 dotted lines bonded to the underside of the lead 
frame. 

Figure 5 is a fragmentary vertical cross-sec- 
tional view showing the multilayer lead frame as- 
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sembly of Figure 1 after the steps of bonding a 
lead frame and a metal member respectively to 
both surfaces of the insulating tape. 

Figure 6 is a fragmentary top view of another 
embodiment of the multilayer lead frame assembly 
similar to the embodiment of Figures 2 and 4 
except that a central portion of both the Insulating 
tape layer and the lead frame are removed to 
permit attachment of the integrated circuit die di- 
rectly to one surface of the metal member. 

Figure 7 is a fragmentary vertical cross-sec- 
tional view of the multilayer lead frame assembly of 
Figure 6, showing the planar metal lead frame and 
insulating tape assembly bonded together. 

Figure 8 is a fragmentary vertical cross-sec- 
tional view of the multilayer lead frame assembly of 
Figures 6 and 7 after bonding the metal member to 
the assembly. 

Figure 9 is a fragmentary vertical cross-sec- 
tional view of the multilayer lead frame assembly of 
Figure 8 showing an integrated circuit die mounted 
directly to one surface of the metal member within 
the central opening formed in the insulating tape 
and planar metal lead frame. 

Figure 10 is a fragmentary vertical cross-sec- 
tional view of the multilayer lead frame assembly of 
Figure 4 showing an integrated circuit die bonded 
directly to a central portion of one surface of the 
lead frame with one of the leads on the lead frame 
shown electrically connected to the metal member. 

Figure 11 Is a fragmentary vertical cross-sec- 
tional view of a multilayer lead frame assembly 
such as shown in Figure 4 with a second insulating 
tape bonded to the opposite surface of the planar 
metal lead frame and an integrated circuit bonded 
to the opposite surface of the second insulating 
tape. 

Figure 12 is a flow sheet illustrating the pro- 
cess of the invention. 

Detailed Description of the Invention 

Referring now to Figure 1, a three layer insulat- 
ing tape assembly 10 is generally indicated com- 
prising a first b-stage adhesive layer 20 bonded to 
one side or surface of an insulating layer or tape 
30 and a second b-stage epoxy adhesive layer 40 
bonded to the opposite side or surface of insulating 
layer or tape 30. The representation of these layers 
depicted in the figures will be understood to not be 
in scale, with the thickness of some of the layers 
exaggerated for illustrative purposes. 

In Figure 1 , b-stage adhesive layers 20 and 40 
are respectively shown as bonded to the opposite 
surfaces of insulating tape 30 by adhesives 24 and 
34. As will be explained in more detail below, the 
use of such additional adhesives Is only optional 
and may be used for convenience in temporarily 


adhering respective b-stage adhesive layers 20 and 
40 to tape 30 prior to heating and curing b-stage 
adhesive layers 20 and 40. 

When an adhesive is used to bond either b- 

5 stage adhesive layers 20 and/or 40 to electrically 
insulating film 30, a high temperature-resistant ad- 
hesive may preferably be used for adhesive 24 
and/or 34,i.e., an adhesive capable of withstanding 
the high temperatures used to cure the b-stage 

10 adhesives. An example of such a high temperature- 
resistant adhesive is CL101, a high temperature 
epoxy adhesive available from the Chomerics com- 
pany which is capable of withstanding tempera- 
tures as high as 300 • C. 

15 Insulating tape layer 30 comprises a material 
which will provide electrical insulation between the 
lead frame and the metal member to be subse- 
quently bonded to layer 30 as will be explained 
below. Insulating layer 30 ranges in thickness from 

20 about 1 to about 3 mils, and preferably comprises 
a polyimide film such as, for example, Kapton. 
Insulating layer 30, while exhibiting electrical in- 
sulation properties, may also function as a heat 
conductor. Such materials are commercially avail- 

25 able, for example, as alumina-filled polyimide films. 

The b-stage adhesive film layers 20 and 40 
comprises cross-linkable adhesive resins, such as 
an epoxy adhesive or equivalent adhesive, which 
has been partially cured or crosslinked to a degree 

30 where it resembles cheese in that it is a non-sticky 
solid which is still flexible and capable of further 
curing, as well as adherence to other materials 
upon application of heat to assembly 10. Other 
such b-stage adhesives equivalent to b-stage ep- 

36 oxy adhesives include cross-linkable polyimide, 
phenolic rubber, and polyester resins previously 
cured to a b-stage. 

The thickness of b-stage adhesive layers 20 
and 40 generally ranges from about 1 to about 3 

40 mils. An example of a commercially available b- 
stage epoxy resin which may be used in the prac- 
tice of the invention is Amicon C990 epoxy resin 
(w/o silver flake filler) available from Emerson and 
Cuming. Inc., a division of W.R. Grace and Com- 

45 pany. 

In accordance with one aspect of the invention, 
as will be explained in more detail below, to permit 
independent bonding of the planar metal lead 
frame and the metal member capable of serving as 

50 both a ground plane and heat sink to opposite 
surfaces of insulating tape 30, b-stage adhesive 
layers 20 and 40 are preselected to be curable at 
different temperatures. For example, b-stage adhe- 
sive layer 20 may be curable at a temperature of 

55 175*C, while b-stage layer 40 may be curable at 
275 • C so that b-stage layer may be used to bond 
the lead frame to insulating tape layer 30 at a 
temperature which will not cure b-stage layer 40 to 
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permit independent subsequent bonding of the 
metal member to the opposite surface of the in- 
sulating tape later. 

Referring now to Figure 2, three layer insulat- 
ing tape assembly 10 is shown bonded, in a first 
step, to a conventional planar metal lead frame 50 
which, in the embodiment shown in Figures 2 and 
5, may be provided with a center die paddle 52 
and lead fingers 54 which radiate out on all four 
sides of lead frame 50, as illustrated in Figures 2, 
4, and 5. 

Tape assembly 10 and lead frame 50 are bon- 
ded together by bringing one surface of lead frame 
50 in contact with b-stage adhesive layer 20 on 
tape assembly 10 and then heating tape assembly 
10 and lead frame 50 to the curing temperature of 
b-stage adhesive 20, e.g., to about 175'C. As fa- 
stage adhesive layer 20 cures at this temperature, 
ft forms a permanent bond to both insulating layer 
30 of tape assembly 10 and lead frame assembly 
50. If a high temperature-resistant adhesive has 
been initially used to bond b-stage layer 20 to 
insulating tape 30, the curing temperature used to 
cure b-stage adhesive layer 20 will not affect the 
bond between b-stage adhesive layer 20 and in- 
sulating layer 30. However, if a high temperature 
adhesive has not been used, the curing of b-stage 
layer 20 should still result in . the formation of a 
permanent bond between insulating layer 30 and 
the now cured adhesive layer 20. 

It should be noted that it is important to the 
practice of this invention that planar metal lead 
frame 50 not be heated (in an oxidizing atmo- 
sphere) for a temperature/time period sufficient to 
oxidise the metal lead frame which is convention- 
ally formed using copper and which is capable of 
rapidly oxidizing, i.e., within 15-20 seconds at tem- 
peratures exceeding 200 'C. 

The b-stage adhesive layers 20 and 40 and 
any curable adhesives used, such as, for example, 
the conductive epoxy resin used as the adhesive to 
bond the integrated circuit die to die paddle 52 of 
lead frame 50, may be cured by heating the struc- 
ture in a nitrogen or other non-oxidizing atmo- 
sphere to a temperature to avoid such oxidation of 
lead frame 50. 

It will be noted that in this embodiment, fa- 
stage adhesive layer 40 does not cure at this point 
in the process, since its curing temperature is 
higher than that of b-stage adhesive layer 20. 

Alternatively, as shown in Figure 3, metal 
member 60 may be first bonded to insulating tape 
assembly 10 by bringing one surface of metal 
member 60 into contact with lower curing tempera- 
ture b-stage adhesive layer 20 and then heating the 
components to the curing temperature of b-stage 
adhesive 20. 


BNSOOCID: <EP_0553557A1_L> 


While either planar metal lead frame 50 or 
metal member 60 may thus be bonded to insulat- 
ing tape assembly 10 first, it may be preferable to 
first bond lead frame 50 to insulating tape assem- 

5 biy 10 when using automated tape feeding facilities 
to assembly the components together, followed by 
a subsequent step to bond insulating tape assem- 
bly 10 to metal member 60 by bringing metal 
member 60 into contact with b-stage adhesive lay- 

10 er 40 on the opposite surface of insulating layer 30. 
Metal member 60, shown bonded to insulating 
tape assembly 10 in Figures 3 and 5, may com- 
prise any electrically and thermally conductive met- 
al material. Metal member 60 may comprise metals 

15 such as for example, copper, aluminum, gold, sil- 
ver, or an alloy materials such as alloy 42. a nickel- 
iron alloy. Preferably metal member 60 will com- 
prise copper because of its excellent electrical and 
thermal conductivity, as well as cost compared to 

20 precious metals. Metal member 60 may comprise a 
metal foil or sheet stock ranging in thickness from 
about 1.5 to 20 mils. Preferably the thickness will 
range from about 7 to 12 mils to provide both the 
desired electrical ground plane as well as providing 

26 good heat conductivity. Metal foil in the preferred 
thickness range is commercially available. 

Regardless of whether planar metal lead frame 
50 or metal member 60 is bonded to insulating 
tape assembly 10 first, the other metal component 

30 Is subsequently brought into contact with higher 
temperature-curing b-stage adhesive layer on the 
opposite surface of insulating tape layer 30 and the 
assembly is heated to the higher curing tempera- 
ture of b-stage adhesive layer 40, e.g., heated to 

36 275 'C to bond the other metal component to the 
opposite side or surface of insulating layer 30 
resulting in the structure shown in Figure 5, com- 
prising insulating tape 30 bonded on one side to 
planar metal lead frame 50 (through b-stage adhe- 

40 sive layer 20 - when lead frame 50 is first bonded 
to insulating tape layer 30) and bonded on the 
opposite side to metal member 60 (through b-stage 
adhesive layer 40 - when metal member 60 is 
bonded to insulating layer 30 after lead frame 50 Is 

45 already bonded to insulating layer 30), 

As seen in Figures 2-4. the area of tape as- 
sembly 10 in contact with lead frame 50 is larger 
than the area of center die paddle 52 so that 
insulating tape assembly 10 is in contact with, and 

50 bonded to, the inner ends of lead frame leads 54, 
while the area of metal member 60 Is the same as 
that of insulating tape assembly 10. This provides 
mechanical strength to the bonded together com- 
posite assembly of lead frameAinsulating tape/metal 

55 member after the outer portions 56 of lead frame 
. 50 are severed, as is commonly practiced In the art 
to thereby electrically Isolate the individual leads 
54 from one another. 
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Normally, such a severing operation would not 
be carried out until after assembly and connection 
of the integrated circuit die to the lead frame and 
the encapsulation of the die and lead frame within 
a plastic encapsulant which provides the needed 
mechanical stability to permit severance of the 
outer lead portions of lead frame 50 from leads 54. 
Formation of the multilayer lead frame/insulating 
tape/metal member composite in accordance with 
the invention permits such severing to be carried 
out. if desired prior to either attachment of the die 
or encapsulation of the package. 

Following the assennbly of the multilayer lead 
frame composite assembly, comprising insulating 
tape assembly 10, planar metal lead frame 50, and 
metal member 60, an integrated circuit die 100 
may be bonded directly to central die paddle 52, 
preferably using a conductive adhesive such as an 
epoxy adhesive, resulting in the structure shown in 
Figiire 10. Electrical connection of the Inner ends 
of the respective leads 54 to the appropriate die 
pads on die 100 may now be conventionally made 
using bond wires. This Is usually accomplished 
with an automatic wire bonder such as, for exam- 
ple, a K&S 1482 gold wire bonder, available from 
Kulicke and Soffa Industries, Inc. Such lead attach- 
ment may include the . formation of an electrical 
connection between one of the leads and metal 
member 60, as shown at 70, to provide, for exam- 
ple, a ground plane in metal member 60. Electrical 
connection 70 may comprise an actual wire lead 
(as shown in the embodiment of Figure 9) or it may 
comprise an electrically conductive bridge formed 
by using a conductive plastic material, e.g., a con- 
ductive epoxy, along the edge of the multilayer 
assembly between one of the leads and metal 
member 60, as shown In the embodiments of Fig- 
ures 10 and 11. 

The structure may then be encapsulated in 
plastic to complete the assembly of the plastic 
integrated circuit die package. The structure may 
be encapsulated in an epoxy novalac plastic en- 
capsulating material 80 such as Sumitomo 6300H. 

Turning now to Figures 6-8, another embodi- 
ment of the process is illustrated wherein central 
die paddle 52 on planar metal lead frame 50' is 
removed, either during or prior to the bonding of 
lead frame 50* to insulating tape assembly 10', 
leaving an opening 58 therein. A corresponding 
opening 18 is provided in insulating tape assembly 
10*, conveniently by a punching operation carried 
out during the step of bringing of bringing insulat- 
ing tape assembly 10' and planar metal lead frame 
50' into contact with one another in preparation for 
the bonding step. The size of opening 18 formed in 
tape assembly 10' will be approximately the size of 
opening 58 In lead frame assembly 50', which will 
be slightly larger than the cross-sectional area of 


the die to be mounted within openings 18 and 58, 
as shown at dotted lines 100 in Figure 8, depicting 
the length and width of such an integrated circuit 
die. (it will be appreciated that the thickness pro- 

5 portions of the various layers shown in Figures 7 
and 8 are disproportionate with respect to the thick- 
ness of such a die.) 

In the embodiment shown in Figures 6-8, 
planar metal lead frame 50', having opening 58 

70 therein is first bonded to insulating tape layer 30' of 
insulating tape assembly 10' via the curing of b- 
stage adhesive layer 20'. following the process 
steps previously discussed, in connection with the 
formation of the structure shown in Figure 2, and 

75 metal member 60 is then bonded to the opposite 
side of insulating tape assembly 10', by curing b- 
stage adhesive layer 40', in the same manner as 
. previously discussed for the bonding of metal 
member 60 using b-stage adhesive layer 40. 

20 Following the step of binding metal member 60 
to the opposite side of insulating tape assembly 10' 
to form the structure shown in Figure 8, a die 100 
may be bonded directly to the surface of metal 
member 60 facing insulating tape assembly 10' 

25 and lead frame 50'. resulting in the structure shown 
in Figure 9. A conductive adhesive such as a 
conductive epoxy may be used to bond die 100 
directly to metal member 60. As in the previous 
embodiment, an electrical connection 70 may be 

30 made between metal member 60 and one lead 52 
to provide a ground plane in metal member 60 (if 
the backside of die 100 is at ground potential), or a 
power plane at whatever potential it is desired to 
maintain the backside of die 100. 

35 In yet another embodiment, the structure 
shown in Figure 5 may be subject to one or more 
further steps to bond a second insulating tape 
assembly 80 on the opposite surface of planar 
metal lead frame 50, forming the structure shown 

40 in Figure 11. Tape assembly 80 comprises an 
insulating layer 84 which may be constructed of 
similar material to insulating layer 30 and may be 
further provided with a first b-stage adhesive layer 
82 and a second b-stage adhesive layer 86. 

45 When such a second tape assembly 80 is 

used, b-stage adhesive 82 may comprise an adhe- 
sive curable at the same temperature as b-stage 
adhesive layer 20 in first insulating tape assembly 
10. Both tape assemblies may then be bonded to 

50 the opposite sides of planar metal lead frame 50 at 
the same time, followed by subsequent bonding of 
metal member 60 to the opposite surface of first 
insulating tape assembly 10. 

Provision of a second b-stage adhesive 86 on 

55 second tape assembly 80 is only optional since, as 
shown in Figure 11, die 100 may be bonded to 
insulating layer 84 of second tape assembly 80 
using an appropriate adhesive applied to Insulating 
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tape 84 at the time the die is to be bonded to 
insulting tape assembly 80. Altematlvely a b-stage 
adhesive 86 will be used which is curable at a 
temperature higher than the curing temperature of 
b-stage adhesives 20, 40. and 82, yet low enough 
to not be damaging to die 100. 

It should be further noted that another conduc- 
tive layer could be bonded to second insulating 
tape assembly 80, if additional conductive layers 
are needed or desired. Actually the process of the 
invention could be repeated to form a number of 
conducting layers separated by insulating layers 
which have been bonded to the metal layers using 
b-stage adhesives previously formed on the sur- 
faces of the insulating layers. 

Thus, we have described an improved method 
for assembling a nnultiiayer lead frame assembly 
for use in the formation of plastic encapsulated 
integrated circuit packages wherein a preassem- 
bled metal ground plane/insulating layer/planar 
metal lead frame subassembly may be bonded to 
an integrated circuit die and the die electrically 
connected to the lead frame leads prior to encap- 
sulation in plastic whereby the metal ground 
plane/insulating layer/lead frame/die assembly is a 
mechanically strong assembly which may be 
placed in the plastic encapsulation mold without 
the need for external means to retain the assembly 
together prior to encapsulation. 

Furthermore, the integrated circuit structures 
constructed in accordance with the invention which 
are illustrated in Figures 9-1 1 were tested for heat 
dissipation in comparison to a conventionally 
formed plastic-encapsulated integrated circuit 
structure. The prior art structure was found to have 
a 33"C average temperature rise per watt of pow- 
er, when operated at a 2 watt level. The plastic- 
encapsulated integrated circuit structures con- 
structed in accordance with the invention, in con- 
trast, had an average 26 •C rise in temperature per 
watt at the same power level. Logic-type plastic- 
encapsulated integrated circuit structures con- 
stmcted in accordance with the invention, such as 
an 80286 die, were found to operate at faster 
speeds due to the lower inductance resulting from 
metal member 60 functioning as a ground plane 
layer. 

For example, a split wafer run of 80286 dies, 
with one half of the wafer conventionally built into 
68PLCC packages (conventionally packaged plastic 
encapsulated chips with no ground plane) gave a 
67% yield to 16 mHz, while the other half of the 
same wafer packaged in accordance with the in- 
vention (using the multilayer lead frame assembly 
constructed in accordance with the invention) re- 
sulted in an 88% yield to 16 mHz. 


Claims 

1. A process of making a multilayer lead frame 
assembly for an integrated circuit structure 

5 which comprises: 

a) bonding a first surface of an insulating 
tape to a planar metal lead frame using a 
first adhesive; and 

b) bonding a second surface of said insulat- 
10 ing tape to a planar metal member capable 

of serving as a ground plane using a sec- 
ond adhesive. 

2. The process of claim 1 wherein said step of 
75 bonding said first surface of said insulating 

tape to said planar metal lead frame using said 
first adhesive is carried but first at a first tem- 
perature and said step of bonding said second 
surface of said insulating tape to said planar 
20 metal member capable of serving as a ground 
plane using said second adhesive Is carried 
out later at a temperature higher than said first 
temperature. 

25 3- The process of claim 1 wherein said step of 
bonding said second surface of said insulating 
tape to said planar metal member capable of 
serving as a ground plane using said second 
adhesive is carried out before said step of 

30 bonding said first surface of 6aid insulating 

tape to said planar metal lead frame using said 
first adhesive, and at a lower temperature than 
the temperature used to bond said first surface 
of said insulating layer to said lead frame. 

35 

4. The process of claim 2 wherein said step of 
bonding said first surface of said insulating 
layer to said planar metal lead frame further 

comprises: 

40 a) contacting said planar metal lead frame 

with a b-stage adhesive curable at said first 
temperature comprising said first surface of 
said insulating layer; and 
b) heating said lead frame and said insulat- 
es ing tape to said first temperature to bond 
said insulating tape to said lead frame by 
curing said b-stage adhesive. 

5. The process of claim 4 wherein said step of 
,50 bonding said second surface of said insulating 

tape to said planar metal member capable of 
serving as a ground plane further comprises: 
a) contacting said planar metal member with 
a layer of a second b-stage adhesive cur- 
55 able at a second temperature which is high- 

er than said first b-stage adhesive compris- 
ing said second surface of said insulating 
tape; and 
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b) heating said metal member and said 
insulating tape having said planar metal 
lead frame already bonded thereto to said 
second temperature to bond said metal 
member to said insulating tape by curing 
said second b-stage adhesive. 

6. The process of claim 1 wherein said planar 
metal member capable of serving as a ground 
plane Is electrically connected to at least one 
lead on said planar metal lead frame. 

7. A process of making a multilayer lead frame 
assembly for an integrated circuit structure 
containing a planar metal member capable of 
serving as both a ground plane and a heat sink 
which comprises: 

a) bonding a planar metal lead frame to one 
surface of an insulating tape having a first 
b-stage adhesive on said one surface of 
said insulating tape by; 

i) placing said lead frame in contact with 
said first b-stage adhesive^ on said one 
surface of said Insulating tape; and 

ii) heating said lead frame and said in- 
sulating tape a temperature sufficiently 
high to cure said first b-stage adhesive to 
bond said lead frame and said Insulating 
tape together by said curing of said first 
b-stage adhesive; and 

b) bonding a planar metal member capable 
of serving as both a ground plane and a 
heat sink to a opposite surface of^said in- 
sulating layer having a second b-stage ad- 
hesive thereon by: 

I) placing said metal member in contact 
with said second b-stage adhesive on 
said opposite surface of said insulating 
tape; and . 

ii) heating said metal member and said 
insulating layer to a temperature suffi- 
cient high to cure said second b-stage 
adhesive to bond said metal member 
and insulating tape together by said cur- 
ing of said second b-stage adhesive. 

8. The process of claim 7 wherein said first b- 
stage adhesive is curable at a first temperature 
lower than the curing temperature of said sec- 
ond b-stage adhesive; said step of bonding 
said planar metal lead frame to said insulating 
tape by heating said lead frame and said in- 
sulating layer to said curing temperature of 
said first b-stage adhesive is carried out prior 
to said step of bonding said planar metal 
member to said insulating layer; and said step 
of bonding said planar metal member to said 
insulating layer is subsequently carried out at 


the higher curing temperature of said second 
b-stage adhesive. 

9. The process of claim 7 wherein said second b- 
5 stage adhesive is curable at a temperature 

lower than the curing temperature of said first 
b-stage adhesive; said step of bonding said 
planar metal member to said insulating layer Is 
carried out at the lower curing temperature of 

70 said second b-stage adhesive prior to said 
step of bonding said planar metal lead frame 
to said insulating layer; and said step of bond- 
ing said planar metal lead frame to said in- 
sulating tape is subsequently carried out by 

75 heating said lead frame and said insulating 

layer to said curing temperature of said first b- 
stage adhesive. 

10. A process of making a multilayer lead frame 
20 assembly for an integrated circuit structure 

containing a planar metal member capable of 
serving as both a ground plane and a heat sink 
which comprises: 

a) bonding a planar metal lead frame to one 
25 surface of an insulating tape having a first 

b-stage adhesive thereon capable of curing 
at a first temperature on said one surface of 
said insulating tape by; 

i) placing said lead frame in contact with 
30 said first b-stage adhesive on said one 

surface of said insulating tape; and 

ii) heating said lead frame and said in- 
sulating tape to said first temperature to 
bond said lead frame to said insulating 

35 tape by curing said first b-stage adhe- 

sive; and 

b) bonding a planar metal member capable 
of serving as both a ground plane and a 
heat sink to a opposite surface of said in- 

40 sulating layer having a second b-stage ad- 

hesive thereon capable of curing at a sec- 
ond temperature higher than said first tem- 
perature by: 

i) placing said metal member in contact 
45 with said second b-stage adhesive on 

said opposite surface of said insulating 
tape; and 

ii) heating said metal member and said 
insulating layer having said planar metal 

50 lead frame already bonded thereto to 

said second temperature to bond said 
metal member and said insulating tape 
together by curing said second b-stage 
adhesive. 

55 

11. The process of claim 10 including the further 
step of electrically connecting at least one lead 
on said planar metal lead frame to said planar 
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metal member. 

12. The process of claim 11 including the further 
steps of; 

a) bonding one surface of a second insulat- 
ing tape to the centra) portion of an op- 
posite surface of said planar metal lead 
frame: and 

b) bonding an Integrated circuit die to ihe 
opposite surface of said second insulating 
tape. 

13. The process of claim 12 wherein said second 
insulating tape is provided with a third b-stage 
adhesive on said one surface thereof curable 
at the same temperature as said first b-stage 
adhesive on said first Insulating tape whereby 
said second insulating layer may be bonded to 
said opposite surface of said planar metal lead 
frame at the same time as said first insulating 
tape is bonded to said lead frame by said 
curing of said first b-stage adhesive. 

14. The process of claim 12 including the further 
step of encapsulating said planar metal 
member/first insulating tape/planar metal lead 
frame/second insulating tape/integrated circuit 
die assembly In a plastic encapsulant. 

15. The process of claim 10 including the further 
step of bonding an integrated circuit die di- 
rectly to the central portion of an opposite 
surface of said planar metal lead frame. 

16. The process of claim 15 wherein said step of 
bonding said integrated circuit die directly to 
said central portion of said planar metal lead 
frame further includes the use of a conductive 
adhesive to bond said integrated circuit die to 
said central portion of said lead frame. 

17. The process of claim 16 including the further 
step of electrically connecting at least one lead 
on said planar metal lead frame to said planar 
metal member. 


step of heating said lead frame and said in- 
sulating tape to said first temperature to bond 
said lead frame and said insulating tape to- 
gether by curing said first b-stage adhesive. 

5 . ' 

20. The process of claim 19 including the further 
step of bonding said integrated circuit die to a 
central portion of the surface of said planar 
metal member facing said opposite surface of 

70 said insulating layer. 

21. The process of claim 20 wherein said step of 
bonding said integrated circuit die directly to 
said central portion of said surface of said 

16 planar metal member facing said opposite sur- 

face of said insulating layer further includes 
the use of a conductive adhesive to bond said 
integrated circuit die to said metal member. 

20 22. The process of claim 21 including the further 
step of encapsulating said planar metal 
member/insulating tape/planar metal lead 
frame and integrated circuit die assembly in a ' 
plastic encapsulant. 

25 

23. A multilayer integrated circuit die package 
comprising: 

a) a first insulating layer; 

b) a planar metal member capable of serv- 
30 Ing as both a ground plane and a heat sink 

bonded to a first surface of said first insulat- 
ing layer; 

c) a planar metal lead frame having a first 
surface bonded to a second surface of said 

35 first insulating layer; 

d) an electrical connection connecting said 
metal member with at least one lead on 
said lead frame; 

e) a second insulating layer having a first 
40 surface bonded to a second surface of said 

lead frame; and 

f) an integrated circuit die bonded to a 
second surface of said second insulating 
layer. 

45 


18. The process of claim 17 Including the further 
step of encapsulating said planar metal 
member/insulating tape/planar metal lead 
frame/integrated circuit die assembly in a plas- so 
tic encapsulant. 

19. The process of claim 10 wherein said planar 
metal lead frame is provided with a central 
opening therein slightly larger than the dimen- 55 
sions of an integrated circuit die and a central 
opening of approximately the same dimensions 

is formed in said insulating tape prior to said 
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